Non-competitive antagonists of N-methyl-D-aspartate prevent spontaneous neuronal death in primary cultures of embryonic rat cortex.
Primary cultures of embryonic rat cerebral cortex were treated after 17 days in vitro for 10 min with a single dose of the non-competitive antagonists of N-methyl-D-aspartate (NMDA) receptor MK 801, TCP, and GK 11. They were then maintained in vitro for 31, 59, or 73 days, and then processed for the immunocytochemical detection of neuron-specific enolase (NSE). Immunoreactive cells were counted in treated and control cultures, and it was found that, except at 31 days, treated cultures contained far more NSE immunoreactive cells than controls. Moreover, this effect was dose-dependent, since with both TCP and GK 11 neuron survival was significantly higher with, respectively, 20 microM and 5 microM than with the lowest concentration of 2.5 microM. We tentatively conclude that spontaneous neuron death occurring in primary cultures in vitro is at least partly related to the NMDA-associated Ca++ channel, since the common property of the molecules we used is to block this channel. The relevance of this mechanism of cell death in vitro to neuronal death in vivo is discussed.